T h e m ost im p o rta n t influence on th e you n g V ictor was his m atern al g ra n d m o th e r, F an n y K o p p erl, th e wife of th e d rap er. ' O f all th e m em b ers of m y fam ily it was she w ho had left th e stro n g est im p ressio n on m e in childhood. M o st o th ers seem ed to lack eith er m ental o r em otional d is cipline, w hich was a p p are n t to m e from very early on, b u t m y g ra n d m o th er, w ho had been w idow ed in 1929, rep resen ted to m e firm ness and stability. M u ch of h er u n d o u b te d in tellectual ability was devoted to fu n d raising for a g irls' orp h an ag e, an activity w hich she m ain tain ed even w hen h er ow n financial position becam e m ore th reaten ed . ' A n o th er im p o rtan t relative was his U n cle M ax, a m etal m erch an t and fath er of P rofessor T h o m a s G old, F .R .S .
stu d e n ts learn t a m o d e rn foreign language. V ic to r's b est su b jects w ere L atin , G erm an and m a th em atics. ' C h em istry an d P hysics w ere very badly ta u g h t. ' D esp ite this, at the age of 13, his first ch em istry lesson had cap tu re d his im ag in atio n : 'W e had been show n som e ex p erim en ts w ith s u lp h u r: how it b u rn s, m elts and how it can be co n v erted into plastic su lp h u r. ' O ne of his cousins, P eter, was co n n ected w ith a b rew in g firm , and as a special trea t took th e y o ung V icto r to visit th e lab o rato ry o f th e brew ery. ' I rem e m b er th e room as su p er-cle an an d airy and to th e h o rro r of th e chief chem ist and his assistan t I in sisted on rep eatin g by m y self those sm elly ex p erim en ts w ith su lp h u r. T h e y even tu ally m an ag ed to in terest m e in colour changes of in d icato rs, w hich I fo u n d m u c h less exciting. T h e visit left a deep im p ressio n on m e; th e w ork of a ch em ist was clearly fun. T h e visit m ay also have left a deep im p ressio n on th e b rew ery chem ists, because I was n ev er again in v ited into th e lab o rato ry . ' A p art from som e exciting p ractical classes w ith m o lten so d iu m an d a ' total d isreg ard of safety co n sid eratio n s ', V icto r felt th a t he learn t n o th in g from his chem istry lessons. H e was ta u g h t none of th e basic s tru c tu re of th e subject. H ow ever, he was left 'w ith a very d istin ct sense of cu rio sity and a w ish to p u rsu e th e su b ject fu rth e r. ' H e h ad also seen real p o v erty in V ienna d u rin g th e d ep ressio n years, an d th e fact th a t ch em ists w ere em ployable p ro v id ed fu rth e r m o tiv atio n .
School lessons lasted fro m 8 a.m . to 1 p .m . 'H o m ew o rk was v irtu ally n o n -ex isten t, and it certain ly re q u ire d no ex tra w ork on m y p a rt to stay at or near th e top of m y form . A ftern o o n s w ere m ostly free and m o st of m y energy w ent on th e o rg an isatio n of m y p atro l of boy scouts. I also played th e piano, w ent to p riv ate E n g lish lessons, and got into th e h ab it of acq u irin g useful an d useless in fo rm atio n by th e stu d y o f encyclopedias and o th e r w orks of reference. '
A nschluss
A few weeks after H itle r's an n ex atio n of A u stria in M arch 1938, at th e age of 15, V ictor G o ld arriv ed in E n gland. T h o se last weeks in V ienna w ere trau m atic 'n ot th ro u g h any physical h ard sh ip s b u t because of the atm o sp h ere of tension am o n g st g ro w n -u p m em b ers of m y fam ily and friends on the one h an d , and on th e o th e r th e su d d en seem ing change of personality in previously tru s te d teach ers and school frien d s w ho revealed them selves as u n d e rg ro u n d m em b ers of the N azi party . ' M any of V ic to r's relatives had foreseen th e p ro b ab le fu tu re of A u stria and U ncle M ax was already settled in L o n d o n ; it was he w ho arran g ed for V ic to r's adm ission to E ngland. V icto r's eld er b ro th e r, R o b ert, had com e to E n g lan d several years earlier and at th a t tim e was a young and im p ecu n io u s articled clerk to a C ity firm of ch artered acco u n tan ts. A few m o n th s later th e ir p aren ts b o th m anaged to leave A ustria. O nly his beloved g ran d m o th er, F an n y K o p p erl, stayed b eh in d . She m ain tain ed th a t as she had been b o rn in V ienna, she was also going to end h e r days th e re . S he d ied in th e c o n c e n tra tio n cam p at T h e re sie n s ta d t. In th e sp rin g of 1938 th e m o m e n t he first set foot on E n g lish soil at C ro y d o n aero d ro m e V icto r G o ld 'becam e, at least in m y ow n m in d , a re b o rn E n g lis h m a n '.
L o ugh borough a n d B ristol U n cle M ax had d etecte d a facility for m en tal arith m e tic in th e y o u n g V icto r an d d ecid ed th a t V icto r sh o u ld c o n tin u e som e fo rm of fu rth e r stu d y . V icto r and a cousin, H arv ey N elk in , w ere d isp atch ed to th e E n g in eerin g C ollege at L o u g h b o ro u g h w here th ey sp en t th e su m m e r learn in g E n g lish and w orkin g in th e en g in eerin g w o rk sh o p s of th e C ollege. V ictor becam e a reasonab ly p ro ficien t lathe o p e ra to r and learn t how to use sh ap in g an d m illin g m ach in es. In th e a u tu m n te rm th e cousins w ere en ro lled in th e low est form , w h ich p re p a re d th e m o re b ack w ard e n tra n ts to th e C ollege for th e L o n d o n M atric u la tio n E x am in atio n . M ean w h ile, in his spare tim e, V icto r was rem ed y in g his defective know ledge o f c h e m istry. H is m ain source was P a rtin g to n 's Inorganic chemistry. ' I was a ttra c te d by th e n u m e ro u s p ro b le m q u estio n s an d I believe th a t I tackled and solved every one of th e m before I left L o u g h b o ro u g h . ' D istractio n s in c lu d ed bicycle trip s to C h arn w o o d F o re st an d filling gas m asks in L o u g h b o ro u g h T o w n H all at th e tim e of th e M u n ic h crisis. A lth o u g h the course for th e M a tricu latio n exam sh o u ld have taken th re e term s, to save th e fees V icto r and H arv ey took th e exam after one te rm and b o th passed in th e first division.
C o rresp o n d en ce courses in advanced m ath em atics an d m echanics fol low ed and in th e a u tu m n of 1939 V icto r G o ld was ready to read for the In te rm e d ia te exam in atio n at U n iv ersity C ollege L o n d o n w ith a view to b ecom ing an in d u strial chem ist. T h e evacuation o f th e L o n d o n colleges on th e o u tb rea k of w ar m e an t th a t his reg istratio n was tra n sfe rre d to K in g 's College, w hich was h o ld in g jo in t classes w ith B ristol U n iv ersity . T h e re follow ed a h ap p y an d ch allenging year in w hich V icto r's in terest in chem ical kinetics was stim u lated by a lectu re d em o n stratio n of th e clock reaction and he also fell in love w ith th e elegance of organic ch em istry . H e was a m e m b er of th e R overs and took up fencing as a sp o rt.
Internm en t
V ictor G o ld 's progress into th e second year as a ' Special C h em istry S tu d e n t' was ab ru p tly sto p p ed in th e su m m er of 1940 by th e in te rn m e n t of all aliens of A u strian and G erm an n ationality. W ith his fath er and b ro th e r he spent tw o to th ree weeks of 'in d escrib ab le u n p le a sa n tn e ss', first being h erd ed on to a racecourse and th en being lodged in a d ilap i d ated L ancashire co tto n m ill. F inally they w ere tran sferred to D ouglas in the Isle of M an. 'T h e re in a square of w hat had been cheap b o ard in g houses we sp en t a n o t u n p le asa n t su m m e r b e h in d b a rb e d w ire, b u t it was n o t exactly a holiday cam p. ' S om e of V ic to r's fellow in tern ees w ere terrified of a G e rm a n invasion, fearing th a t th ey h ad b een ro u n d e d up to m ake it easy for the N azis to tu rn th e Isle of M an into a c o n ce n tratio n cam p. V ictor was m o re co n cern ed to c o n tin u e his ch em istry stu d ies. H e was fo rtu n ate to m ake th e acq u ain tan ce of D r H . P elzer, one of th e fo u n d ers of tran sitio n state th eo ry , w ho in stru c te d V icto r in q u a n tu m m echanics. W hile his fath e r was o rg an izin g th e cam p lib rary V icto r was co -fo u n d er of a d eb atin g society ' an d g rad u ally overcam e m y shyness to speak in p ublic '. ' In retro sp ec t it so u n d s alm ost idyllic b u t th e u n d efin ed length of o u r d eten tio n was frig h ten in g . ' W ith th e a p p o in tm e n t of H e rb e rt M o rriso n as H o m e S ecretary th e policy was rev ersed an d in D ecem b er 1940 V icto r G o ld was released, h aving m issed a w hole te rm of his studies. ' K in g 's C ollege b eing in B ristol tu rn e d o u t to be o u t of b o u n d s to dangero u s in d iv id u als such as m yself, b u t U n iv ersity C ollege evacuated to A b ery stw y th w ere now p re p a re d to accept m e. '
A berystw yth
D esp ite having m issed a term , and having to w ork fro m b o rro w ed notes, V ictor passed, b u t only ju s t passed, th e en d of session exam s in th e su m m e r of 1941. P ro fesso r S ir C h risto p h e r In g o ld , F .R .S ., su g g ested th a t G old m ig h t like to retake som e of th e p ap ers in S e p te m b e r so as to have a b e tte r fo u n d atio n for th e n ex t y e a r's w ork. ' It was a well d eserv ed challenge and I resp o n d ed . ' D u rin g th a t vacation V icto r h ad a su m m e r jo b w orking on furnace design in th e lab o rato ries of th e B ritish Coal U til ization R esearch A ssociation in F u lh am . H e d esig n ed and b u ilt a fu rn ace th a t w orked b u t n o t q u ite as well as he had hoped. 'T h e pleasu re of applied research has always rem ain ed w ith m e, b u t m y in d u strial con tacts have never again allow ed m e to see a practical p ro ject th ro u g h to co m pletion. ' By th e end of the th ird year th e g au n tlet th ro w n dow n by In g o ld had been well and tru ly taken u p ; G o ld o b ta in ed first-class h o n o u rs and was aw arded the T u ffn ell S ch o larsh ip to enable h im to read for th e P h .D . H e had found In g o ld 's lectures on th e classification of reactions and reagents m asterly and in sp irin g , th o se on sp ectro sco p y d em an d in g and those on the chem istry of th e terp en es and stero id s dull. H e ad m ired th e logic and clear th in k in g in th e lectu res of E. D . H u g h es, F .R .S ., b u t had little tim e for the physical ch em istry ta u g h t by C. R. B u ry : 'his lectures w ere illu strated by faint illegible pro jectio n s of pages fro m the Jo u rn a l of the A m erican C hem ical Society p ro jected th ro u g h an e p id ia sc o p e '. By co n trast H . G . Poole ta u g h t physical ch em istry w ith m asterly fluency and persuasiveness.
V ictor G o ld 's P h .D . research, like th a t of all of his co n tem p o raries in A berystw yth, was co n cern ed w ith arom atic n itratio n . T h e w ork was initiated by the w artim e M in istry of S u p p ly and was p art of a w id er p ro g ra m m e of research in w h ich G . M . B en n ett, F .R .S ., an d F. H . W esth eim er, F . R. S., w ere o th e r p ro m in e n t p artic ip a n ts. T h e re w ere som e 15 research s tu d e n ts n early all su p erv ised by In g o ld , w ith e ith e r H u g h es o r P oole as lieu ten a n ts. V icto r fo u n d In g o ld to be a 'm o st c o n g e n ia l' su p erv iso r. 'H e left you alone an d , w h en you w ish ed to discuss a p o in t w ith h im , he was am azingly q u ick in g rasp in g an d tack lin g th e essentials of y o u r p ro b lem . ' It was a h ap p y tim e for th e g ro u p of evacuees lodged in th e seaside b o a rd in g h o u ses o f A b ery stw y th . J u n e O lley rem e m b ers w ith nostalgia th a t 'V icto r b elo n g ed to th a t lovely era d u rin g an d after th e w ar w hen a m an was a frien d n o t a " b o y frie n d " ; it was a jo y to have th e co m p an y of som eone w ho th o u g h t so d e e p ly .' V icto r am assed a collection of b u tterflie s and m o th s all carefully catalogued. In his last year as a research s tu d e n t, Poole fell ill an d in th e em erg en cy G o ld was d ra fte d to give a series of u n d e rg ra d u a te lectu res on electro ch e m istry . In 1944 U n iv e rsity C ollege L o n d o n aw ard ed V icto r G o ld th e R am say M em o rial M ed al for chem ical research and as a resu lt V icto r began to look for an academ ic jo b .
K in g 's C ollege K in g 's C ollege had re tu rn e d fro m B ristol to th e S tra n d in 1943. In 1944 V icto r G o ld was ap p o in ted as a D e m o n stra to r at a salary of £ 3 0 0 p er year. T h e ad v en tu res and tu rb u le n c e of his first 22 years now gave way to calm er w aters and V icto r was to rem ain at K in g 's C ollege for th e rest of his life. H e was p ro m o ted to A ssistan t L e c tu re r in 1946, to a full L e c tu re sh ip in 1947, to a R ead ersh ip in P hysical O rg an ic C h em istry in 1956 and to P rofesso r of C h em istry in 1964. H e was H ead of th e D e p a rtm e n t of C h em istry fro m 1971 to his d eath and D ean of th e F acu lty of N a tu ra l Science fro m 1978 to 1980. H is m any services to K in g 's C ollege w ere recognized by his election to th e F ellow ship of the C ollege in 1975.
W h en he first jo in ed the College, B en n ett, acting H ead of D e p a rtm e n t, a p p o in ted G old to be in charge of th e u n d e rg ra d u a te P hysical C h em istry L ab o ra to ry b u t at th e sam e tim e insisted th a t he sh o u ld n o t lose to u ch w ith organic chem istry , and so som e of his d em o n stratin g was in the organic laboratory. V ictor com pletely resh ap ed th e teach in g of practical physical ch em istry w ith a course of som e 15 com pletely new exp erim en ts.
In th e teaching of practical inorganic ch em istry he was responsible for replacing separation s using H 2S w ith sem i-m icro m eth o d s using organic reagents. A stu d e n t at th a t tim e rem em b ers, 'T h e D e p a rtm e n t had been virtu ally in lim bo d u rin g th e w ar. T h e old g u ard h a d n 't changed. V ictor was certainly the new g u ard . In any n u m b e r of ways he was b rin g in g m o d e rn chem istry into w hat had becom e a rath e r old fashioned and staid estab lish m en t. ' H is first lectu re course was on electro ch em istry and one of his first-year stu d en ts rem em b ers him as being 'dark, intense, a little nervous, b u t d eterm in ed to do a good jo b in his first course. It was a good course of lectures, clear, straig h tfo rw ard and no nonsense. ' T h e sam e could be said of all of V ictor G o ld 's lectures and scientific w riting. D u rin g p art of this tim e he was living w ith his elder b ro th e r, R o b ert, w ho was now a successful acco u n tan t in th e C ity. R elations betw een th e b ro th ers w ere always close, and it is p erh ap s typical of the well o rd ered life of th e re b o rn E n g lish m an th a t th e b ro th e rs lu n c h ed to g e th e r reg u larly every fo rtn ig h t alte rn a tin g b etw een th e A th en ae u m an d th e C ity L iv ery C lu b . V icto r becam e S u b -W a rd e n of tw o H alls o f R esidence, K in g 's C ollege H all and th e n H allid ay H all, u n til in 1954 he m a rrie d Jean S an d ifo rd . Jean had been th e only girl in h er year read in g ch em istry at K in g 's and som e of th e old g u ard w ere so p reju d iced th a t she was asked w h e th e r, because she was th e only girl, she actually w an ted to start read in g ch em istry . As d escrib e d below m arriag e and fam ily life w ere to p ro v id e fu rth e r su p p o rt an d stability.
A d etailed accoun t of V ic to r's scientific ach iev em en ts is given below . H e re one m ay w o n d er w hy it was th a t he nev er estab lish ed a large research school u n d e r his ow n p erso n al lead ersh ip . D esp ite his ow n h an d so m e trib u te to In g o ld , he is re p o rte d to have said th a t In g o ld first fo u n d o u t w h at his stu d e n ts w ere d o in g w hen he read th e ir thesis, and th a t H u g h e s 's sole in stru c tio n s to h im w hen he started research w ere, 'Y ou sh o u ld look at som e h y drolysis reactions. Y ou m ig h t find d ilato m etry a useful te c h n iq u e '. V ictor did n o t believe in large research g ro u p s. As a su p erv iso r he was m eticu lo u s, alw ays on h an d and always in sistin g on th e h ig h est sta n d a rd s of clarity, p recisio n and cleanliness.
As H ead of D e p a rtm e n t one of V icto r's first en g ag em en ts was the o p en in g of th e new S tra n d B u ilding by H e r M ajesty th e Q ueen. C h a ra c teristically he had been C h airm an of th e B uild in g C o m m ittee. O n this occasion the ed ito r of The Times was rep ro ach ed for his failure to cover T h e Q u e e n 's visit. In d eed , th ro u g h o u t his long te n u re as H ead of D e p a rtm e n t he fo u g h t like a tig er for his d ep a rtm e n t. So m u ch so th a t at th e Science R esearch C ouncil (from 1981 the S .E .R .C .) a special file had to be opened for his co rresp o n d en ce. A p articu la r featu re of his reign was his co n cern for his stu d en ts, for instance w eekends at C u m b e rlan d L odge for th e first years or d in n e r p arties at th e A th en aeu m for p o stg rad u ates. H e fo u n d ed and was th e in sp iratio n of th e K in g 's C ollege C h e m ists' A ssociation. V icto r's co n cern for his d e p a rtm e n t was in no way d im in ished by th e severe h eart attack he suffered in 1978. M any w ould have re tu rn e d to a lig h ter load, b u t w ith in a year V ictor was w orking as h ard as ever. It was d u rin g this tim e th a t an o th er d istin g u ish ed Fellow of th e Royal Society, d ep u tizin g for V ictor, started his ad d ress w ith the w ords, ' By th e end of m y talk you will all realize th a t S tirlin g is no su b stitu te for G o ld . ' T o w ard s th e end of his life he was largely responsible for arran g in g the m erger betw een th e ch em istry d ep artm en ts of Q ueen E lizabeth College and K in g 's College. T h e ad d itio n of C helsea College caused fu rth e r com plications, w hich he accepted, ruefully m in u tin g th a t it is m uch h a rd e r to arrange a th ree -b o d y collision th an a tw o -b o d y one. H e was always full of plans for his d e p artm en t and for his college. C ould they cap tu re th e C h air of A nalytical C h em istry ? H ow could they get th eir h ands on S om erset H ouse ? W h at w ould h ap p en to C ornw all H ouse w hen th e L a b o ra to ry of th e G o v e rn m e n t C h em ist m oves to T e d d in g to n ? A t th e tim e of his d eath th e K in g 's C ollege C h em istry D e p a rtm e n t was th e largest in th e U n iv ersity of L o n d o n an d very d ifferen t in d eed fro m th e h an d fu l of old g u ard th a t V icto r h ad jo in e d in 1944.
A dvances in ph y sic al organic chem istry
In 1963 V icto r G o ld started th e jo u rn a l Advances in Physical Organic Chemistry w ith h im self as ed ito r. In recen t years he h ad b een jo in e d by his ex-research stu d e n t, D r D . B ethell, as co -ed ito r. T h e articles th a t V ictor com m issio n ed for th e jo u rn a l w ere w ell chosen, tim ely an d in fluential in th a t th ey p o in ted th e new d irectio n s in w h ich th e su b ject of physical organic ch em istry was developing. T h e Journal has sh ap ed th is w hole area of science an d it is a m easu re of V ic to r's fo resig h t an d in tu itio n th a t one still con su lts articles th a t w ere co m m issio n ed m an y years ago. In ad d itio n V icto r was th o ro u g h . As an ed ito r he h ad all th e good ch aracteristics of a stern V icto rian fath er, h elp fu l, firm b u t any slip sh o d phraseology had to be p u n ish e d for y o u r ow n good as m u c h as his. It is a m easure of his all ro u n d vision th a t V icto r G o ld has now been replaced by an E d ito rial B oard.
I.U .P .A .C . AND OTHER BODIES
V ictor G old p ro b ab ly ra th e r liked serving on com m ittees, especially if he could get his ow n way. T o this en d his p u rr was always m o re effective th a n his bite. H e gave co n sid erab le service to th e R oyal S ociety of C h em istry . As befits a physical organic ch em ist he was a m e m b er of F arad ay C ouncil and a V ice-P resid e n t of th e P erk in D ivision (1983) . H e served on C ouncil from 1971 to 1974. In 1984 V icto r G o ld was aw arded the In g o ld M ed al and L ec tu re sh ip of th e S ociety an d to u re d th e co u n try , ever an evangelist for his su bject, le ctu rin g on ' Som e aspects of th e organic ch em istry of h y d ro g e n '. H e was a m e m b er of th e S .R .C . C h em istry C o m m ittee from 1979 to 1982, w here he w ould argue passionately for arrestin g th e decline in physical organic ch em istry or ab o u t th e d istrib u tio n of q u o ta aw ards. H e was a V ice-P resid e n t and m e m b er of th e C ouncil of th e Royal In stitu tio n at th e tim e of his d eath and he was often p resen t of a F rid ay evening at th e D iscourses, im m aculate in his d in n e r jack et and w ith th a t faint sm ile of th e C h esh ire cat as a scientific cu rio sity tickled his fancy.
In later years V ictor G o ld played an increasingly im p o rta n t p a rt in th e affairs of th e In tern a tio n a l U n io n o f P u re and A p plied C h em istry (I.U .P .A .C .). In 1973 he becam e a m e m b er of th e C o m m ission on Physical O rganic C h em istry . T h is C om m ission decided to p u b lish a glossary of agreed definitions for th e term s used in reaction m echanism s and kinetics. V ictor G o ld was largely resp o n sib le for the glossary. T h is re q u ire d n o t only intellectu al precision b u t also th e exercise of all of his co n sid erab le ch arm to p ersu ad e self-o p in io n ated au th o rities like L aid ler, M arcu s and even A lb ery to ab an d o n th e ir ow n co n cep tio n s an d p re co n cep tio n s and to agree to a set of co m m o n definitions. T h e glossary was p u b lish e d in 1983. P ro fesso r Z o llin g er, P resid en t of th e I.U .P .A .C . from 1979 to 1981, has w ritten , 'T h e glossary was and is in d eed ap p reciated by th e c o m m u n ity of chem ists w ho check th ere the m eanings of h u n d re d s of te rm s in physical organic ch em istry , w hich are used day by day b u t w hich are n o t necessarily clearly u n d ersto o d in exactly th e sam e way by m any chem ists. E very read er appreciates P ro fesso r G o ld 's clear style of w ritin g and his very b ro ad an d deep know ledge of physical organic ch em istry . '
In S ep te m b er 1985, a m o n th before his d eath , V ictor was elected to be a m e m b er of th e B ureau of th e U n io n . T h e B ureau is th e senior executive body of th e U n io n and th e election is m ade by all m e m b er co u n tries in a highly com petitiv e vote. V ictor was very pleased by this recognition of his w ork for the I.U .P .A .C . and was looking fo rw ard to d evoting tim e to fostering cooperation betw een chem ists of different nations. T h is w ould have been a fitting task for som eone w ho possessed the E nglish qualities of his ad o p ted co u n try , b u t w ho had n ev er lost th e b ro a d e r c u ltu ral p erspectives of his native V ienna.
F a m il y life
V ic to r's m arriag e to Jean was a h ap p y one. T h e y h ad tw o c h ild ren , E lizab eth and M a rtin , and V icto r was q u ite sim p ly a d ev o ted fath e r and h u sb a n d . R ecalling his so m ew h at acerbic co m m en t ab o u t th e lack of m en tal and em otio n al discip lin e of m o st of his V iennese relatio n s an d th e co n tra st w ith th e firm ness and stab ility re p re se n te d by his m a tern al g ra n d m o th e r, one can see th e sam e q u alities of firm ness an d stab ility in V ic to r's relation s w ith his ow n fam ily. H e took g reat p rid e in his fam ily 's achievem ents and was, for instan ce, d elig h ted w hen E lizab eth an d th e n M a rtin each w on open sch o larsh ip s to O xford. S om e of th e h ap p iest tim es for th e fam ily w ere w hen V icto r a b an d o n e d th e h u rly -b u rly of K in g 's C ollege and th e w hole fam ily w o u ld sp en d th e su m m e r at C o rn ell, at th e U n iv ersity of C alifo rn ia at Irv in e or at B rookhaven. T h e re was th e n tim e for trip s to th e F in g er Lakes, to D isn ey lan d , or to S eaw o rld -V icto r d riv in g a large red A m erican car aptly n am ed th e ' G o ld s m o b ile '. T h e re was tim e for V ictor, w ith his lifelong in terest in m usic, to sing as a bass in th e C ornell choir. M o re recen tly Jean an d he, living in th e ir flat in th e B arbican, had enjoyed m e tro p o litan life to g eth er, going to m an y th e atres and concerts. T h e y h ad sta rte d to p u b lish to g e th e r a series of p ap ers on th e histo ry of science. V icto r was a good cook an d w o u ld d elig h t in p re p a rin g special m eals, usually highly spiced, for th e w hole fam ily. O n th e very last day of his life he h ad g ath ered th e w in te r's su p p ly o f w ild dill on a h ead lan d in B rittan y . A n d so th e reb o rn E n g lish m an , w ith his love of o u r in stitu tio n s-O xfo rd , th e A th en aeu m , th e Royal In s titu tio n , K in g 's College-was finally laid to rest in a c o u n try ch u rc h y a rd in D o rk in g . H e was a m an w ho lived life to th e full, n o t p erh ap s in a b o istero u s ex tro v ert way, b u t w ith an elegant fastid io u sn ess and a cool intellect th a t served well th e m an y causes for w hich he fo u g h t so passionately.
S cientific work
Early papers V ictor G o ld 's first p u b lish e d w ork (1)* was en titled 'E lectro d e p ro c e sse s' and app eared in N ature in 1947. It was in fact a review of th e F araday D iscussion on E lectro d e P rocesses h eld in M an ch ester. A t th e start of his review V ictor w rites, ' It seem s to be p ro b ab le th a t th e m o st im p o rta n t advance in ex p erim en tal physical ch em istry in th e n ex t decade will lie in the ap p licatio n to the science of th e tech n iq u es of electronic N um bers given in this form refer to entries in the bibliography at the end of the text. e n g in eerin g , d evelop ed p a rtic u la rly d u rin g th e W ar, an d th e field o f elec tro d e processes m ay w ell be one w h ich will yield read ily to attack by th e new w e a p o n s ; in fact a m o st p ro m isin g s ta rt has alread y b een m ad e. ' A p e rc ip ie n t p ro p h esy , b u t even so V icto r d id n o t b eco m e an e le c tro ch em ist. H is second p a p e r (2), p u b lish e d in 1948, d escrib es a th o ro u g h in v e stig atio n of th e kin etics of th e h y d ro ly sis of acetic a n h y d rid e . T h is p a p e r already possesses m an y of th e d istin ctiv e G o ld trad e m ark s. T h e e x p erim en tal w ork is m eticu lo u s. T h e re is a th o ro u g h d iscu ssio n of th e m eth o d o lo g y for o b ta in in g th e rate co n stan ts fro m th e c o n d u ctiv ity data. T h e evidence for th e n a tu re of th e tra n sitio n state for th e reactio n is analysed w ith su rp risin g m a tu rity an d th e y o u n g G o ld has th e selfconfidence to refu te an arg u m e n t ad v an ced by M o elw y n H u g h e s : ' In arriv in g at th is conclu sio n no use has b een m ad e of th e erro n eo u s a rg u m e n ts prev io u sly given to p rove th e b im o lecu lar n a tu re of th e reactio n fro m th e a p p a re n t o rd e r w ith resp ect to w ater as th ese w ere based on an in a d eq u ate ap p rec iatio n of th e m e d iu m effect. ' T w o early p ap ers (3, 4) p re se n t H iickel m o lecu lar o rb ital calculations for a series of olefinic an d aro m atic co m p o u n d s, in c lu d in g a co m p ariso n of V ic to r's resu lts w ith som e u n p u b lish e d resu lts o b ta in ed by C oulson. T h e calculations w ere carried o u t w ith a p rew ar m echanical calcu lato r th a t h ad been fo u n d in a c u p b o a r d ; th e process was p articu la rly ted io u s b ecause every now and th e n a w o rn cog w ould slip. A co n tem p o rary w rites, ' M o lecu lar o rb ital calcu latio n s w ere arcane know ledge, so m eth in g th a t som ebody else did! R eal ch em ists w ere su p p o sed to be b e tte r off w ith flasks and test tubes. V icto r was, how ever, n o t overaw ed by th is and set o u t on his ow n. In retro sp ec t th e th e o ry was p re tty sim plistic. A t th e tim e how ever it was " th e real h u m m in g s tu ff''. '
A cidity functions
A m ajor th em e in V icto r G o ld 's w ork was th e elu cid atio n of the stru c tu re of th e tra n sitio n state in a chem ical reaction. As defined in th e G old Glossary (207) th e tran sitio n state is reached at th a t elusive m o m en t w hen th e chances th a t th e reactan t m olecule(s) will re tu rn to u n en erg ized reactan ts or will form th e reaction p ro d u ct(s) are equally likely. T r a n sition states can n o t be o rd ered from B D H and hence th e ir stru c tu re can only be deduced by inference. A pow erful ap p ro ach is to identify a p a tte rn of b eh av io u r of th e reactan ts and tran sitio n state th a t parallels the b eh av io u r of an eq u ilib riu m involving know n stable species. A n acidity fu n ctio n describes such parallel b eh av io u r betw een th e rate of a reaction and th e ionization of an in d icato r in solutions o f stro n g acids. T h e first such fu n ctio n , i f 0, was in tro d u ced by H am m ett in 1932 and, taking su lp h u ric acid as an exam ple, d escribed th e p ro to n atio n of a n eu tral base, R : H 2S 0 4 + R ^ H S O -+ R H +.
In an im p o rta n t p ap er in 1951 (14) G o ld g en eralized th e idea and ex ten d ed it to in clu d e e q u ilib ria of a d ifferen t fo rm in v olving species of th e form R O H : H 2S 0 4 4-R O H -> H S O f + R + + H aO.
T h e new acidity fu n ctio n differed fro m th e old by th e activity of w ater.
T h e fu n ctio n was calculated, and th e ion izatio n of trip h e n y lc a rb in o l was show n to obey the new fu n ctio n ra th e r th a n H 0:
T h e difference b etw een th e tw o scales allow s one to decide in a reactio n w h eth er th e tran sitio n state has acq u ired a p ro to n or has lost O H -. T h e se ideas w ere fu rth e r refined in su b se q u e n t p ap ers (30, 36) . M o re recently V icto r was in terested in th e p ro p e rtie s of su p er-acid s such as m ix tu res of H S 0 3F and S b F 5. It is difficult to find su itab le in d icato rs to c o n stru ct acidity fu n ctio n s in such m edia. H o w ev er, in a series of elegant p ap ers (188, 196, 197, 216, 217) G o ld and his colleagues show ed how nu clear m ag n etic resonance (n .m .r.) line shapes could be used to m easure th e kinetics of th e p ro to n a tio n an d of th e d e p ro to n a tio n of the base R in th e schem e for H 0. F ro m th e k inetic m e asu re m en ts th e req u isite th e rm o d y n am ic scale co uld be co n stru cted .
Carbocations
T h e parallel b eh av io u r of tra n sitio n states an d stable analogues is also seen in th e line of w ork th a t G o ld started in 1952 on th e stu d y of stable carbocations. T h e in tro d u c tio n to th e first p ap er of th e series (15) p o in ts o u t th a t 'carb o n iu m ions are th o u g h t to be in term ed iates in n u m e ro u s reactions of organic ch em istry '. Y et th e p re p aratio n of th ese ions h ad n o t been attem p ted , p artly because of a fear th a t th ey w ould be too reactive and p artly because S idgw ick had told everyone th a t h y d ro carb o n s w ere insoluble in stro n g acids. In a series of fo u r p io n eerin g p ap ers, G o ld & T y e (15-18) show in 1952 th a t olefines and aro m atic species will dissolve in stro n g acids, b ecom ing p ro to n ated to give carb o catio n s. F o r instance, th e sam e cation could be m ade eith er by ad d in g H + or by rem oving O H~:
(C "H 5)2C : C H 2-----* (C eH 5)2(C H 3)C + < -----(C 6H 5)2(C H 3)C O H .
T h e u ltraviolet sp ectra of th e th ree cations below w ere fou n d to be very sim ilar and this was a ttrib u te d to th e co m m o n d ip h e n y lcarb o n iu m s y s te m :
H iickel m o lecu lar o rb ital calcu latio n s w ere used to ex p lain th e resu lts. S u b se q u e n tly , in a series o f p ap ers (22, 3 2 -3 5 , 40, 96, 131) , th e k inetics of th e p ro to n tra n sfe r reactio n to th e aro m atic bases w ere ex p lo red . T h e acid ity 
The hydrolysis of anhydrides
W e have seen above th a t V ic to r's first scientific p a p e r was co n cern ed w ith th e h y d ro ly sis of acetic an h y d rid e (2). T h is reactio n was used to develop m u c h of th e m eth o d o lo g y used in th e elu cid atio n o f m ech an ism . A series of p ap ers (19, 20, 24, 28, 29) ex am in ed th e effects of differen t catalysts such as p y rid in e, te rtia ry am ines, an d stro n g acids. T h e solvent iso to p e effect was m easu red in w ater (65, 69) an d later in m eth an o l (147). T h e w ork was ex ten d ed to th e h y d ro ly sis of acetyl ch lo rid e (28, 31) and to a series of m ixed carboxylic a n h y d rid e s (6 -8 , 21). In an im p o rta n t p a p e r (70) earlier co n clu sio n s (20) ab o u t th e m ech an ism in th e p resen ce of p y rid in e w ere confirm ed. T h e p y rid in e catalyst fu n ctio n ed as a n u c le o p h ile :
(C H 3C 0 ) 20 + C 5H 5N ^ C 5H 5N +C O C H 3 + c h 3c o 2 , c 5h 5n +c o c h 3+ h 2o -> c 5h 5n h ++ c h 3c o 2h .
M eth y l su b stitu te d p y rid in es such as 2 ,6 -lu tid in e w ere ineffective nu cleo p h iles because of steric h in d ran ce. In a later p ap er (118) on the h y drolysis of aryl acetates G o ld show ed th a t th e re was b o th a n u cleo philic m ech an ism and a base catalysed m ech an ism . By tra p p in g the acetic a n h y d rid e in term ed iate fo rm ed on th e nucleo p h ilic ro u te w ith aniline, he was able to discrim in ate b etw een th e tw o ro u tes. E ven so the system was fo rm id ab ly com p licated and this p ap er is a b eau tifu l exam ple of th e rig o u r th a t V ictor ap p lied to kinetic analysis.
K inetic solvent isotope effects
T h e kinetic isotope effect is one of th e m o st precise and elegant p ro b es of th e n a tu re and s tru c tu re of a tra n sitio n state. T h e su b stitu tio n of d e u te riu m for h y d ro g en attaches an ex tra n e u tro n at a p articu la r p o in t in a m olecule. T o a good ap p ro x im atio n th e p o ten tial energy curves for each b o n d are unaffected by th e su b stitu tio n , b u t because of the ex tra m ass the position and spacing of th e v ib ratio n al energy levels are changed. H ence th e ex tra n eu tro n pro b es th e stren g th of th e h y d ro g e n -d e u te riu m b o n d ing in th e tran sitio n state. P rofessor R. P. Bell, F .R .S ., am ong o thers, had pioneered th e ap plication of th e kinetic isotope effect to the elu ci dation of m echanism . T h e in te rp re ta tio n of such effects was reasonably straig h tfo rw a rd w hen th e d e u te riu m s u b stitu tio n co u ld be m ad e on a specific site, and b etw een th e reactan ts an d th e tra n sitio n state th e H or th e D stayed p u t on its site. A m o re difficult situ a tio n arises w hen reactions are stu d ied in H 20 , D 20 and m ix tu res of th e tw o. In a m ix tu re th e re will be rap id exchange of th e isotopes b etw een labile sites on th e reactan ts and th e isotopic co m p o sitio n of th e tra n sitio n state will reflect th e effect of d e u te riu m s u b stitu tio n on all o f th e labile sites. B efore th e w ar B utler, G ro ss and L a M e r had m ade a sta rt on m e asu rin g and in te rp re tin g the v ariatio n o f th e rate of reactio n w ith th e d e u te riu m c o n te n t of the solvent. T h e y h ad fo u n d th a t very o ften th e p lo t of k, th e rate co n stan t, against x, th e m ole fractio n of D 20 , gave a curve, an d th ey explained these resu lts th ro u g h th e effects o f m u ltip le s u b stitu tio n . Because of these co m plexities in terest in th is te ch n iq u e rem ain ed low u n til, in 1959, P u rlee p u b lish e d a review of th e w hole subject. In an im p o rta n t theoretical p ap er in 1960 (59) G o ld co rrects a n u m b e r of erro rs in P u rle e 's w ork and, b u ild in g on th e earlier w ork of B u tler, pro ceed s to develop m ore generalized ex p ressio n s to describ e th e k / x curves. T h e re th e n follow ed a p erio d of lively co m p etitio n in ex p lo itin g and refining th e te ch n iq u e betw een a n u m b e r of leading physical organic ch em ists such as K resge, K reevoy and L ong.
T o investigate the tra n sitio n state it is necessary th a t all th e effects of d eu te riu m s u b stitu tio n in th e reactan ts sh o u ld be know n. In p articu la r, for acid catalysed reactions a know ledge of th e solvated p ro to n is essential. W o rking in d ep en d en tly , th is p ro b lem was solved in 1963 by G o ld (79) and by K resge. U sin g n .m .r. V ictor was able to show th a t in w ater the p rin cip al stru c tu re of th e solvated p ro to n was H 30 +, and was able to q u an tify the effects of d e u te riu m su b stitu tio n on th e th re e eq u iv alen t sites. T h e extension of th is w ork to th e h y d ro x id e ion p ro v ed m ore difficult. Precise electro -m o tiv e force (e.m .f.) m easu rem en ts w ere done on th e autoproto ly sis co n stan t of w ater in H 20 -D 20 m ix tu res (78, 114) . Q u an titativ e factors d escrib in g the s u b stitu tio n of d eu te riu m on O Hs u rro u n d e d by th ree solvating w ater m olecules w ere p ro p o sed . U n fo r tu n ately th ere w ere tw o possible roots to th e cubic eq u atio n d escrib in g the data, and it was n o t u n til an im p o rta n t and definitive p ap er by G o ld & G rist in 1972 (149) th a t th e existence of the second root was recognized. C o m p ariso n w ith w ork in m eth an o lic solutions (143) show ed th a t the second root p rov id ed the co rrect in te rp re ta tio n .
Im p o rta n t refinem ents to th e in te rp re ta tio n of solvent isotope effects w ere m ade in pap ers on tran sfer effects (124) and th e break d o w n of the rule of th e geom etric m ean (125). T h e w hole m eth o d o lo g y was ju d icio u sly d escribed in an im p o rta n t and lo n g -lasting review in Advances in Physical Organic Chemistry in 1969 (128) . O ver th e years G o ld and his colleagues stu d ied the kinetic solvent isotope effect for a large n u m b e r of different system s (95, 98, 105, 106, 112, 115, 119, 120, 130, 145-147, 184, 192) . A p a rtic u la rly elegant ex am p le of th e ir w ork was th e stu d y of p ro to n tra n sfe r to olefines (106). T h e tra n sitio n state s tru c tu re was sh o w n to be as fo llo w s:
(f)x and 0 2 d escrib e th e effects of isotopic s u b stitu t th e p ro to n in flight and on th e tw o sp ecta to r p ro to n s left b eh in d fro m th e o riginal H aO + u n it. T h e so lv en t isotope effect, th e v ariatio n of k w ith x, is a fu n ctio n of b o th factors. By carry in g o u t th e reactio n in w ater c o n tain in g tritiu m an d th e n m e asu rin g th e tritiu m c o n ten t o f th e p ro d u c t of th e reaction, G o ld o b ta in ed an in d e p e n d e n t value of th e facto r A reliable value of th e facto r ^2 for th e sp ecta to r p ro to n s could th e n be d ed u ce d and th e k / x cu rv e fitted, th e re b y con firm in g th e m odel of th e tra n sitio n state. F u rth e rm o re th e actual value of 0 2 is a q u an titativ e m easu re of how far th e p ro to n has tra n sfe rre d in th e tra n sitio n state. T h e value of (f)^starts at th a t for th e H 30 + u n it and as th e p ro to n tran sfers it changes to un ity , w hich is th e value for an H 20 m olecule. F o r a series of olefines G o ld fo u n d th a t th e degree of p ro to n tran sfer varied fro m being a b o u t a th ird tra n sfe rre d to bein g alm ost co m p letely tra n sferred . T h is p io n eerin g w ork illu strates how su b tile details of the tran sitio n state can be elu cid ated by usin g th e solvent isotope effect.
Radiation-induced reactions
V icto r G o ld 's stu d ies on h y d ro g en isotope exchange reactions often used tritiu m to follow th e reaction. T h is was especially tru e for system s w here th e exchange was very slow, because sm all q u an tities of tritiu m in c o rp o ra tio n can be m easu red accurately. F o r o rd in ary system s the exchange of tritiu m into an organic su b strate sh o u ld be first o rd er in the tritiu m co n cen tratio n . V icto r was su rp rised to find th a t for som e system s th e rate of in c o rp o ratio n was second o rd er in tritiu m co n cen tratio n . In a series of papers (121, 133, 135, 138-140, 148, 152-154, 161, 163-166, 189 ) G old and his colleagues show ed th a t th e reason for this curious b eh av io u r was th a t the isotope exchange was being in d u ced by th e P rad iatio n from th e tritiu m . T h e tritiu m was req u ire d first to p ro v id e the rad iatio n and secondly as a reactan t, th ereb y giving second o rd er kinetics. As describ ed in Accounts of Chemical Research (174), th e m ech an ism of the rad ia tio n -in d u ced reaction was elucidated. T h e rad iatio n can generate a n u m b e r of active species, such as H ', O H ' and the solvated electron. T h e ad d itio n of scavengers for these different h ig h -en erg y in term ed iates allow ed V ictor to m easure th e c o n trib u tio n s to the overall rate from the different in term ed iates. A gain this w ork is ch aracterized by ingenious ex p erim en ts and rigorous analysis.
O ther work
In th e 1960s, by u sing n .m .r., V icto r G o ld 's g ro u p was th e first g ro u p to identify th e stru c tu re s of M eisen h eim er ad d u cts fo rm ed by th e ad d itio n of m eth o x id e ion to p o ly n itro aro m atic c o m p o u n d s (97, 100, 108, 111, 113) . T h e y show ed th a t th e re w ere several d ifferen t ty p es of ad d itio n and th a t it d e p en d and th e ir use as sy n th etic reag en ts (219). W ith his wife, Jean, he h ad also b eg u n to p u b lish p ap ers on th e h isto ry of science, for in stan ce a p ap er e n titled 'N e ith e r L e C h a te lie r's n o r a p r in c ip le ? ' (212). T h ro u g h o u t his career V ictor also liked to im pose his ow n clarity of th o u g h t ab o u t m echanism on his e rrin g colleagues. E xam ples are a sq u ib ab o u t b o rd erlin e m ech an ism s (42) and an ex cathedra p ro n o u n c e m e n t ab o u t statistical factors in th e B ro n sted L aw (85).
O verview
As d escribed above V icto r G o ld 's w ork was a h ap p y co m b in atio n of th e rig o u r and q u an titativ e analysis of th e physical ch em ist ap p lied to a w ide variety of organic system s. H e was resp o n sib le for d ev eloping a n u m b e r of m ethodologies for stu d y in g reactio n m echanism s. T h e m o st im p o rta n t of these was th e use o f th e kinetic solvent isotope effect. In his early career physical organic ch em istry was one of th e m o st ch allen g in g an d exciting areas of chem istry , and one senses this in V ic to r's w ork. A fter th e 1960s physical organic ch em istry becam e less fashionable. T h is was p erh ap s p artly because th e in sights and m eth o d olo g y h ad becom e co m m o n p lace for organic chem ists an d p artly because th e th o ro u g h ch aracterizatio n of a m echanism seem ed to be less im p o rtan t. T h e ap p ro ach es p io n eered by V ictor G old are today m o re likely to be fo u n d in a b io ch em istry lab o rato ry w here th e rigorous in v estig atio n of enzym e m ech an ism s is still perceived to be an exciting challenge as o p posed to an organic ch em istry lab o rato ry w here, far too often, a p ro p o sed m ech an ism is m erely a h y p o th esis, a p ray er and th ree cu rly arrow s. V ictor G o ld will be rem em b ered for th e elegant and sop h isticated tech n iq u es th a t he developed, for th e w ide range of different organic m ech an ism s th a t he estab lish ed , and for the analytical rig o u r w ith w hich th e data from th e ex p erim en ts w ere used to tu rn m echanistic dream s into reality. T h e fro n tisp iece p h o to g ra p h was taken in a b o u t 1977.
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